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(57) Abstract 

Proteins having a telomerase activity and being useful in screening telomerase inhibitors, developing diagnostic methods with the use 
of antibodies, etc. Conjugated proteins including proteins having a telomerase activity which have the following physicochcmicaJ properties: 
function and substrate specificity: catalyzing the elongation of the telomere DNA 3-OH terminal of chromosomes of eukaryotes; molecular 
weight; ranging from about 40 to about 120 kD, in particular, about 110, 58 and/or 45kD in some cases, as determined by SDS-PAGE; 
inactivation: inactivated by treating with RNase; and characteristic; binding to mouse telomerase RNA. 
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: SDS-PAGET-$j£UT. ^4 0~fal 2 0 kD, ft K lift 1 1 0 
kD. 8 kDfcJ;tf/£fcliiKj4 5 kD ; 
*ffittft : RNas eMlc*(3^ttft**i5 ; 
ttK : v^X^p^ 5~-trRNA<t*££-r3 ; 
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W tO * 

amicus tt* 0 

»*t?**Ct*<jaie>nT*iO^ »^<©WI£^ttSm:^* (Greider C.W. a 
nd Blackburn E. H. . (1987) Cell, 51. 887-898; Morine G. B. (1989) Cell. 59. 
521-529) o -rut 7 -if It, M&mf&<Dm&. f T D N AE^iJcd 5 ' TT 
AGGG3' l=«»Wtt*S!RNA*#tf»*TN »IRNA^fcii:itfa 

m^Ba©itlS«DNA0 3' 5' (TT AG G G) n3' «D-*«j&<£ 

5— e©fsttii> ajto#iniafc£— «©»iia£i»*N mis -c main 
tp/ 5— b*««aiiao*fisit«t©*t^fi-is8*>^T^* i^^t-n-So 

V^atlfc (K. Collins et al. , Cell. Vol.81, p. 677-686 (1995)) 0 
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WftttfeS^Or-n^ 5-t'gtt*Wr-5^ ^^^H^ffitt-TSC i-C*5« 

fffflfc «t VSH^Utt : Ate^ttfflftfeWeOf - d > 7 D N A 3 ' O H«©^ 
; 

5r?fi : SDS-PAGET'iliJ^LT. &4 0~fal 2 OkD; 
^S&tt : RNa s emmiZ^iO^ig&itZtiZ ; 
:7^7oy 5-t'RNAig^t5 ; 

±I£Oxa> v— tfiStt£*r*-** >^'^M©5r^fi(i. 4*KI*. SDS-P 
AGETWSLTx ttl 1 0 kD. #j5 8 k fcl*ifo4 5 kDT'&£ 0 

f^fflfc«t!>'SS^Mtt : Stt4«Oifefefl:©fD^7DNA3' OH*JSO#S 
Stents : 

»M : SDS-PAGEriJSLT. #j 1 1 0 kD. |<i5 8 k /:li*f]4 5 
kD ; 

^ffittit : RN a s etelia *)T^i£&lt£tLZ> ; 
ttH :7^fD> 5--tf'RNAi^^1--5 ; 
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*»»Wir«k«f-n>7— tfgttfcwr* ff*L<lis 77^ 

to ^ m &g + 6 c <t f c ct; 0 m z c <t a< t § 2. 0 

**i!SOf n y 5 - fffitt^St « ^ I©ttlO-oi lx N RN a s 

RNa s e -Z&iWZ tlZ tZORN A-*?!-- y h WfttR $tl-5C<tm:0f-o 

15 

Ellli, Sephacryl S-300 ii -5 A*ffll^yyl/»i8 ? o t h 7 4 -|C«fc 0 
# II $ tl § 11 # I C £ 3 H - K <0 5A * ft £ ft -f 7 5 7 T & * 0 

EI 2 lis HyLoad SP * 7 Afcffl^fcNH * a v H^5 7^-|CJ;<9^ 

20 li$n^§il^lC^^5 3 H-lX'9iA^S^^-r^5 7-C^^o 

0 3li> Sephacryl S-400/7 5 A£fflWc<!f yuatii^ n-7 f* 7 ^ -C J; 13 
55- IB $ ti §■ U 5r K &< * 5 s H - R 0 £ * ft * * "f ^ 7 7 "C * -5 0 

25 fiiTC *»rpy 7--trj£&££t >'<*B©WK!#j*©0||£E*8 

f So 

l.>fo^5-«?igtt*<ff4t5t©SSU« B (Sots *^OfD^ 7 -f 
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Wcfco-ni, *%tyco-ffl£7r,?k<Dt LT, 7-y h © A H 7 9 7 4 Ifflja^ b 

wiwii. ss^iis ss^7>^-^a n mstTwj&m^ ^py^t 

0>Jx.li. 5 y HF«BJS«*tflM[*^ 4 0~6 0%figfnBS&7>*^'7AT't£#rU 
*©fctl8*«ilrttKiB»U 7 -r;l/*-atiifJU YJl®.M? p^? h ^57 ^ - 
(Sephacryl S-300*; 5 Att £) JCefcOftlSt- *©SM#£. B§^*>$ 
ift^07h/77^ - (HyLoad SP*7^Att<h') j- J: 0 £ 0 ^©-/iftijft 

£x 6 OKfiftllKT U *02fcia£«lrtti::*#U 7 ^ ;u 

*-at«LfcSU ?JW&?v?hr7 7'(- (Sephacryl S-400rt 5 
-C$<i(cM-r5o f£ttH#*#KU 8%SDS-PAGETMt'Si:, § 
* ttl 1 0 kD, *«J5 8 kDfc<ta t *«i4 5 k DK*fJ5"*--5 3 KA<^$ 

- £ fr ? C £ (I cfc «9 ffld^-f S C t ti<X' * £ „ 
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5 Wfr^tZo c:n?>oraH*J»ft-f 5feto»w % TRAP (telooieric repeat anpli 
fication protocol) <t^l*n« # 'J ^ 5 — tf&igSJ&Kgo' < iM^a^gjJiE 
£tl (Kim N.W. et al. , (1994) Science, 206, 2011-2015; Piatyszek M. A. et 
al. , (1995) Meth. Cell Sci; 17, 1-15) * !RflE*>«fcO f tfttBB*fffl©MB*<ak# 
Ztltz 0 

10 C©TRAP&li. # 'J 7 ? 'J ;U7 5 K-F MISUMHrfH P L 

C^:^{rJ:a 32 P-^SM^^7fe^iaSf£:Mti0^^^te^<!: LT^gt 

flfl=Si^ra*S-r«Ct, &ttJ$ft^<> K©3fcK©S*© { fcEKJ:5IS*fflS 

s<c £ <t i ^ p«afl£*r LX I >tz a 

15 ±15©«fc 5 «P«3«*#ft"f =f:^i£lCttoT. ffl&^ofg&jticf- 

py 5— tf§tt£t£tik UT N TRAP-SPAftin?(i 

tis^r^s^snrc^ (#ii¥8- 1 7 8 3 0) 0 
*©»8a*iitigicfctf 5 x d y -5 - ■e%&<D&m?ommim%. £ 

20 I2£<, ±KLfcfflft©:fr£-Ct>ffl^*l 3, <C*>\ HTCHWlT'lt 

*«TRAP-SPAft*ffiILT^4. 

25 

H*«l : CHAP Sffitb^OISS! 
5 v Y 6E»©AH7 9 7 4 ABAS (S» : 4 0~5 OmL) £7K#U£ U >S? 



5 



WO 98/08938 PCT/JP97/02976 

(lOmMCHepes (pH7. 5) ; 1. 5mMOMgCl 2 ; lOmMco 
KC 1 ; ImMODTT) -CttofcgU ig&U S £lli£ja£ 1 OmLOCHA 
P Smmtbtiimmm (1 OmMOT r i s -HC 1 (pH7. 5) ; ImMOM 
gC 1 , ; ImMOEGTA ; 0. ImMOPMSF ; 5 mMffl 2 - / hi] ~f \ 
x.*J-fl,\ 0. 5%OCHAPS ; 1 0%®?V -trn— ;U) IC!B»U^ 0 #± 
II 3 0 ^FalMlfci, 15, 000rpmT30 £FBHfcfc LT±mWftiWz 0 
ZCDWfi&fi W^IiS3 0rag/m 1 x 3 0m 1 LTWc 0 COffllSffl 



^*6WlT?f#^nA:fflll&}ft*«l^LT3 0^0 1(t«coiMcDTr i s-H 

ci (pH8. 3) *in*.fc»s 4 o~6 o%&iamkTi'*-Qi*mft i &fm 

btz 0 ftl^T, c©ilj#£2 -bD-^^tr^ffiKD (2 OmMOT r 

is-HCl (pH7. 5) : 1 mMOE DTA ; 1 mMCDN a -bisulfate) 
; 0. 0 l%©NP-4 0 : 1 0 -bo-;U : lmM©^>X7; -^>) 
5~1 OmLJZ^L. Zti&7 j (0. 4 5jum) Lfco »S>ftfc 

4 2. 7 8mg/m 1 x 7m 1 X*3b->tz 0 

^j&6#13 : Sephacryl S-300 * 5 «fc 3 y Jli&M ? u V t- y 4 - 

5mmx 5 0 cmOSephacryl S-300 (Pharmacia) #-5 A"C#ffli Ufc„ 
H#*ETF©^rcTRAP- S PAfcTJBffLfco T R A P - S P Aftli, x 
5 -VfgmzftmttU 3 Km*) ZtzfiiZ, *i»i:r)i^RN 
a s e TJaaL/cfcOi (RN a s e ( + ) ) (RN a s e (-) 

) <OMJjlz~o^x%1&Ltz 0 tt:fc\ RNa s eilli, §jS^C5-tt->^";l/2 0 /z 
1 KttU ljtiloRNase (1 Omg/m 1 ) £fti;U 3 0°CT1 Otitic 

(TRAP-SPAS) 
T S 7 "5 -f "7— (EyilOTl) R[/CX^7-f7- (&?ij#^2) ^ ABI 
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&©rcoi*Tld\ * 'J rf7 ? K©5' «i:b'tf >LC b'^-f >-ON 
™*7*^7 i ^-f h (Clontech) £rt -y ;/ 'J > $ C <t {I «fc 0 Lfc 0 
ABI OPC*7A^^T^7-f7-^SSL Cflt«!i*$i!&gg«©{gft!g9] 
5 »l=S-^^T?T-5fc) . 2*$i£J8U DEPC (i^^/Uf^o h) 

0. 01~0. 1 A fcftf-f-WfcC XT' 7 (Biot-CX) ^Hot-Start 

*a.--7 (GIBCO-BRL) ©7 >y 9 XJITK h 5 7 TZiktZo 

20/i 1 ©jSKEttBa (RNa s e&S Lfcfc©Xli*4BS© *>®) £ N 
10 2 OmMOT ris-HCl (pH8. 3). 1. 5mM©MgC 1 2s 6 3m 
MCKCU 0. 0 0 5%OTween20, ImMOEGTA, §*50//M 
©dATP&tfd CTP, 2/iMOdTTP, 50;uM©dGTP, 2 # C i © 

[Me— 3 H] TTP (Amersham, H4Ci/ramol) , 0. lug/ul 
fflBSA, 2U©Ta q <J > 7 — 1?\ &U\Z^ 0. 1 U gXltWr^MOT S 7 
15 5-f v-££fc'5 0 # 1 ffl*&gfSfi£1&if ©9 ? *XA'J T±T\ 2fl"C3 0 

°CT-9 0f4>Jn&U 4°CT3 Otk 5 CTCT3 0fcJ>£.£/7 2°CT4 5fcJ> 

20 KlCgft (4 0 A 1 ) £9 6 -)x;l/yb- h (Wallac) i:#U 5 0 // 1 OX 

h ozf h7t*y>lfta©ft/haT7;l/^-D-7"C^nx7-f T- (0. 5 6M©E 
DTA«K 1 : 4©7§&) ^iDXx 3 7°CT'l 0#IHK hU h**f- 

-/V-bli^ MicroBetai/>^U'-->3 (Wallac) ±X'^7^>h 

SSItt £ 3 H -DJ I? <t ©&8&£EI 1 IZtR? 0 

xp> 5— trj£tt££frS# (@tjB^«!4 3 15~375mL ; 01^77 
?->3>H2 1-2 5)«»l!Lfc, C©!j#©? >'<?K»IKtt 1. 3mg 
/ml x 7 5m 1 -7 /c 0 
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: HyLoad SP# ? AK=fc * ? dvK57<- 

£fl^l3Tf#fcy;U»i@g&iIj#7 5m 1 £«»ttDT¥SHbLfcHiLoad SP 
^7 5 A (Pharmacia ; 1 6mmx 1 0 c m) II^^ > 0. 0~1. OM0KC1 
yx> h»ttlLfco **l*'ft©I!#*fS»0J3 iR«i:ltTRAP-S 

xD/5--fe*?£tta<B«>£n5*?j(). 1~0. 3MCKC 1 irj; *)&dJ£ft5 
H# (02*07 5* -> 3 4 3-4 7) 2 7. SmLeiLt, 

(0. 4 5//) L/c 0 

^;6te#J5 : Sephacryl S-400 7 -Ml J; 3 y^ata ? a "7 h iT? 7 * - 
^Jfe#lJ4-C|#^HiLoad^7AffSS!!^ D n a ^iij^D+5 OmMCDKC 1 

U/cl 5mmx 7 5 cmcDSephacryl S-400 (Pharnacia) t)3 AT'$ &£#H U 

fc<> **i*'ft©Ij#£||j&&#J3 tl^aucU-cTRAP-S PAj£j=«t 9JW«f L/fco 

^1155- <h 3 H «3 ii^a i ©gH^^EI 3 »;^-r 0 
xaj< 5— tfg&*£t/ii# CEI3+CD7 5^ 3 >#^2 2) 3 m 1 

L/c 0 d©B»©^>'<^K««li N 0. 2 8 9mg/mlT*r>fc 0 

H*fep»]6 : SDS-PAGElCj;£##r 

*ttfl!5T»fc?-n;'5--tfJ£tt*#tr®ft (B3*®75*i/g >#^2 2) 
£.8-1 0%oy;uaiflr*ffll^rSDS-PAGEirJ:»)^WLfe„ 

^ 4 0-^1 2 0 k D©IH K*<lftdJ$*u ftKli, ft 
1 1 0 kD, &5 8 kDfc«fctfj&4 5 k D©/<> KtfB < fcttStifco 

-tfRNA©*±£ 
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(1) 70XfD> 5--tf'RNAC7)^o-^.>^ 

House Liver Total RNA (CLONTECH. CATALOG #64042-1) £7-7. 
tU RT-PCR&iliO-?-? XfP/ 7--t?RN Aiife^iffllU pGE 
M-3 Z f (-) "(^-fflSma IN H:t^n--yyOfc (pGEM 
5 3Zf/mTR)„ffll^5' 7? J ZtiZtl. 

5' - GGG GTA TTT AAG GTC GAG GGC GGC -3' 
5' - TTG TGA GAA CCG ACT TCC GGG TGC -3' 
T*S 3 J: CM) o 

(2) v^X-f 5— tfRNAOSSS 

0 BamHl«bf;pGEM3Zf/mTR (T 7 RN A * 'J / 5 --trie «fc 
(?-b>Xilia<£j&£*lSck9i^ f- n > 5 — t?R N AigfiT^if A $ fitl^ ^ 
??-) "P7^U/:fD>7-b*RNA^ Eiboprobe Combin 

ation System-SP6/T7 (Promega) £SH^ {SfflSttTOKfiE^S!*! L£ (£$£ft 

5 &SGGG CGA AUU CGA GCU CGG UAC CCGi, AGG GGA KttfZtlZ'tlttllQZtlZ) 

O 

(3) SDS-PAGET»|LfcA'> Y^<D-ru J 7— fr'RNAOMa^, Co 
llins£©;S& (Cell. 81. 677-686) fc£-^T#*rUfc 0 

» 6£|I]tiK8%SDS-PAGET#8tL/-o * >'<*R©£§Si l/fcfi^ 

7k»ttT4i$niJJ6ii«s#l/fco m5 0mM<DTr i s -y-fe-f— h 

(pH8. 0). lOmMOMgCh, 1 0 %V>? V -tr u -JlXWmt Ltz'fc^ 
3! P7^/Hfcf 5--t?RNA£YeastRNA (Sigma) t tt>\ZlMx_tz 0 - 

fa 4 0~fal 2 0 kDO|HJIctI»©/<> KsWftltiStu 4*ic li x fa 
llOkD, fa5 8 kDfcJ;J/fa4 5 kD®A> K*<3&< fctfJStifco 
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ss n & 

: 1 

82?|J©££ : 1 8 

mn<DW. ■. mm 

: — *« 

E5>J08ffl : (&Jj£DNA) 

ftfe®m^ : TS Primer 
AATCCGTCGA GCACAGTT 

mm^- : 2 

!E?iJ©g£ : 2 4 
E?iJ©gJ : f*» 
: -*« 
htfn^- : MR 
E*l®8ffl : ffccD&Ig (^DNA) 

ffeOtffR : CX Primer 
E*J : 

CCCTTACCCT TACCCTTACC CTAA 

S£?IJ« : 3 
BE?iJ<3g£ : 2 4 
SWOS : WSL 
M(D& : -*« 
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: m<D&® (£fi£DNA) 
CGGCTATTTA AGGTCGAGCG CGGC 

mmn a 

E?iJtf>^$ : 2 4 

mom -*« 

E^ICIS : m<D%& (MDNA) 
BE?i] : 

TTGTGAGAAC CCAGTTCCGG GTGC 
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m * o is m 

ttfflfc«fctfSH##*tt : HR£«5©Jfefefc©rpy 7DNA3" OH^JgOttS 
*jtt«f-5 ; 

:SDS-PAGE TilJ/E UT, & 4 0 ~#J 1 2 0 k D ; 
*$£ttft : RNas eteaic«k»)^g^b*n« ; 
£® : V7 Xx P p< 5 — -fc'R N A ilS^ti ; 

2 . tp^ — t?gtt£Wf H^^fitf SDS-PAGE TfflJE 
LT N #j1 1 0 kD, *ft5 8 kDfc«ktf/£fcli#j4 5kDT*4:i*ttlt 

3. TK03ttWttff*W-r5d 

fFffl:fcJ:tfgi£#fl& : SM^C^MOfpy 7DNA3* OH*«OM 
: SDS-P AGETMLT. «110kD, &5 8 kDtfcli^4 5 

kD ; 

: RN a s e OTIC «t *) ^SteftSft* ; 
ft©* >'<*K 0 

5. «Bil&}fitiJ&£. Bft&T ^-^AftlL y^M^D7h^57^- x » 
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